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ABSTRACT

Under U.S. Environmental Protection Agency (EPA) Technical 
Directive Document (TDD) Numbers FlO-8702-09/10, Ecology and

conducted file reviews and site inspections of 
the FMC and J.R. Simplot facilities, two phosphate processing plants 
located west of Pocatello, Idaho. Past data indicated elevated levels 
of arsMic and other metals in the ground water downgradient of the 
facilities. E&E's inspections consisted of 1) geophysical surveys using 
electromagnetic (EM) conductivity to delineate potential ground water 
contaminant plumes; and 2) collection of 24 ground water, one spring, 14 
waste pond water, 13 waste pond sediment, two waste pile, and two soil 
samples. The analytical data and EM survey results were used to

determine the extent of ground water contamination and to 
identify potential contaminant sources at one or both facilities. The 
ground water data indicated elevated levels (i.e., concentrations 
greater than 10 times background or three times the respective 
analytic^ detection limits) of arsenic and other metals in both the 
upper Md lower aquifers. EM survey results delineated a potential 
contaminMt plume migrating northeast in the unconfined aquifer. It 
appears from the analytical data and EM results that the ground water 
contMination is concentrated in the northeast area of the FMC facility 
and that unlined ponds located in the northeast portion of the FMC Site 
are the probable source of ground water contamination. The sediment of 
the unlined ponds contained elevated levels of arsenic, cadmium, 
chloride, chromium, copper, fluoride, lead, potassium, selenium, silica,

containedelevated levels of fluoride, chloride, selenium, sodium, and silica.



1.0 INTRODUCTION

M. k Protection Agency (EPA) Contract
Technical Directive Document (TDD) Numbers 

FlO-8702-10, Ecology and Environment, Inc. (E&E) con
ducted Site Inspections (Sis) of the FMC Corporation (FMC) and J.R.

processing plants located vest the^sitl^^^?h (Figure !)• Due to the proximity and similarity of
tne sites, the inspections were managed as a single project.

elemental phosphorus from shale ore and 
Th« **®^o*^® *>eing shipped for use at other facilities.

facility, located adjacent to and west of the FMC facility, 
?nrf? fertilizer products from phosphate ore. Past data
indicate elevated levels of arsenic and other metals in the ground water 
dovngradient of the facilities. As a result. Site InspectioL w«e re!
ve!ifilaMof°T of possible contaminant sources and
verification of ground water quality dovngradient of the two facilities.

^uspootion represents the last phase of a three-steo oroce*!^ utilized by EPA to identify and rank actual or potential public^health
threats Msociated with a particular site relative to 

® nation. The SI specifically is intended to gather sufficient data, supplemental to that gathered during Site Dis- 
covery and Preliminary Assessment activities, to priorUizn sit« fo!

in asce?ta!ning th^ s^^pe ^f

conducted during the FMC/Slnplot Site Inspections in- 
aiailfhl^ reconnaissance of,each site, collection and reviev of
available background data, development of field operations work olans
iHve^tiMnir samples. This document summarizes the results of the 
investigative process. Information pertaining to the environmental

characteristics, and operations of each site is presented 
as are data developed during field sampling. ^

2.0 ENVIRONMENTAL SETTING

2.1 Location and Description

in Po«r Smtv"'’H^hf»" 'ha eastern,Snake River Plain 
(PiM« 11 S; : cpproxinately tvo miles vest of Pocatello, Idaho
(Fi^re 1). The tvo phosphate processing plants lie at the base of a

approximately one qua!te! !i!e !o
the northeast. They occupy the north 1/2 of Sections 13 and 18 the 
south 1/2 of Section 7, and the southeast 1/4 of Section 12* To^shio
Hi ^“'’■^fnates of the tvo facilities are a^proS ^y
42 54 34 north latitude and 112" 31' 21" vest longitude (1). ^
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■ . the two facilities range from approx
imately 5,680 feet above mean sea level (AMSL) in the hills to the 
south, to 4,600 feet AMSL at the sites, and 4,400 feet AMSL in the 
Portneuf River Floodplain. The terrain slope and surface drainage of 
the two facilities is to the north-northwest (1).

The general layouts of the two facilities are similar with the 
plant areas located along the north side of the property, and the waste 
ponds and waste piles located in the southern portion of the sites 
(Figure 2). The FMC property contains 18 waste ponds, including the 
precipitator slurry and phossy water ponds in the southwest part of the 
site, the calciner ponds along the eaist side of the property, and the

rainwater lagoon in the northeast section 
of the facility (Figure 2). The FMC facility also has a landfill and 
two slag piles located in the southern portion of the property, and a 
terrophos pile north of the phossy water ponds (Figure 2). The J.R. 
Simplot facility contains two gypsum stacks and a gypsum liquid pond in 
the southern half of the property, and a cooling pond and three treat
ment ponds in the northeast portion of the site (Figure 2). Further
detail on the various waste ponds at the two sites is provided in Sec
tion 3.0 (2).

2.2 Soils and Geology

The facilities in the study area are directly underlain by silt
approximately three to five feet below ground 

surface (bgs) (3). The permeability of these soils has been measured to
f«r7fr^o if4'(3?:° <3>- Th« «oil pH reportedly ranges

The geology of the study area has been influenced by a variety of 
volcanic, tectonic, and alluvial processes (4). The FMC and Simplot 
Sites are located at the southern boundary of the Michaud Flats area at 
the b^e of the Bannock Mountain Range. Table 1 summarizes the reported 
stratigraphy beneath the study area (1), and describes the major geolog
ic and hydrogeologic characteristics associated with these units (4, 5).

.r-o rhyolitic tuffs of the Tertiary age Starlight Formation
are the oldest rocks penetrated by wells in the study area. Unconform- 
ably overlying the Starlight Formation are a series of sedimentary and 
volcanic units of Quaternary age (4). These units include the fine
grained deposits of the American Falls Formation, which reportedly acts 
as a confining layer• to ground water in older units in the Michaud Flats 
area (4). Figures 3 and 4 illustrate cross sections of the generalized
®®olo^ beneath the study area, as interpreted from available local well 
logs (o, /, 8).
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TABLE 1

GEOLOGIC UNITS BENEATH FMC/SIMPLOT

Geologic
Age

Strati
graphic
Unit Description

Thickness 
Range (ft)

Hydrogeologic
Unit

Quaternary Alluvium Clay, silt, sand, 
and gravel

0-36 Unsaturated Zone

Hichaud
Gravel

Primarily sand 
and gravel vith 
large basalt and 
quartzite boulders

5-102 Upper unconfined 
Aquifer (vari
able yields)

American
Falls
Formation

Mainly clay with 
small amounts of 
sand 2uid sandy silt

10-125 Confining layer 
to deeper aqui
fers

- Sunbeam
Formation

Alluvial/colluviaJ. 
deposits of sand, 
gravel, and silt

75-234 Confined Aquifer 
(low yields)

Big Hole 
Basalt

Basalt (not • 
present- in all 
wells

71+ • Confined Aquifer 
(high yields)

Pediment
Gravel

Quartzite, lime
stone and dolo
mite pebbles, 
cobbles, and 
boulders

65-258 Confined Aquifer 
(high yields)

Tertiary Starlight
Formation

Maissive rhyolite 
tuff

75+ Confined Aquifer 
(variable yields)

Source: Ref. 2, 6, 7, 8
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ipiliiailBannock Mountains (6, 7, 8) (Figure 4). As a result, the loess deposits 
are brought into unconformable contact with the older volcanic units in 
this area. This contact is located upgradient of the FMC and Simplot 
process areas. The location of this contact with respect to the FMC and 
Simplot waste storage areas is not well delineated. Ground water pre
sent in the subsurface south of this contact is presumably unconfined, 
due to the absence of the American Falls clays.

2.3 Ground Water

U4..U ^5 aquifer systems are reported to exist in the
Michaud Flats area: an upper, unconfined aquifer formed by the deposits
of the Michaud Gravels; and a lower, confined system in the Bighole

Pediment Gravel, and Starlight Formation (4,
3) (Table 1). The fine-grained deposits of the American Falls Formation 
uf between these two systems in most parts of the

unconfined aquifer is^reportedly to the north-northeast, towards the Portneuf River (5).
%ere are numerous springs located in the floodplain of the river and in 
low areM south of the American Falls Reservoir (2, 4). These springs 
My be fed by this upper aquifer. Ground water flow in the confined^ 
aquifer is reportedly towards the north to northwest, under natural con
ditions (5). However, a cone of depression has been reported in the 
study area due to high rates of pumpage by the industrial facilities
QO; •

Figures 5 and 6 illustrate a generalized fence diagram constructed
by interpretation of the geologic logs from monitoring wells in the

(6, 7, 8). As shown in Figures 4 and 6, most of the wells in
the study area are screened in deposits that have been interpreted as
belonging to the Sunbeam Formation, beneath the American Falls unit A
comparison of the potentiometric surface recorded in the monitoring
TniJ i lowermost depth of the American Falls deposits

r screened in aconfined aquifer.

i-!«« #11 is constructed in deposits above the American Falls Forma
tion, and appears to be under water table conditions.' Based on this 
information, it is apparent that where the American Falls Formation is 
present beneath the study area, it separates the hydrologic regime into 
a deeper confined and a shallow unconfined aquifer. This division is probably lost upgradient of the contact betwLn the loess a^d tJroider 
volcanic units, where the American Falls unit is absent. In this area 
ground water is likely under unconfined conditions. ’

The unconfined and confined aquifers are both utilized for drink- 
industrial purposes. According to well logs, of 

the 174 registered veils located vithin a three-mile radius of the
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18 'ap 'I’* unconfined aquifer.ine City of Pocatello, Idaho (population of 46,340) utilizes several surface water sources and various ground water wells for Hs drInSng
rac/SlnSni^'f lu located within three miles of the
FMC/Simplot facilities and is screened in the confined aquifer. All
water supply lines used by the city are interconnected (2, 6, 9, 10).
2.4 Surface Water

surface water feature in the study area is the Portneuf
of^'Se sSplorfaSliS''®d^ approximately 1,000 feet northeast

discharges into the American Falls Reservoir
«« sites.River and American Palls Reservoir are used for irrigation fishino- an/) 

hatSery°(i, downstream of the sites is a fish

-ru 0.5 miles north of the sites is the Batiste Snrln<r
Silrolr^m drinking water to 1,200 to 1,400 Pacific
^ilroad employees and 30 residences within the Pocatello City Limits

on-site runoff from the FMC facility is channeled to an

?-id ^S'L'ci?
2.5 Climate

Simplot Sites are located in a semi-arid climate with 
average temperatures ranging from 25“F in January to 71"F in Julv The“nual precipitation is 10.23 inches, bSed on Ame^ic^ f;!!^ 
Idaho records dating from 1951 to 1973 ‘ The «e— "“erican tans,transpiration associated with tMs arL^Js^stli^teHtTScJS^.
The predominate wind direction is from the southwLt (11)!

3.0 PROCESS AND WASTE DESCRIPTION '

3.1 FMC Corporation



13.1.1 Process Description

production at FMC Corporation begins with the

blended with coke and silica, and fed into electric arc furn^es. Vith-
ihori^ reaction produces carbon monoxide and phos
phorus gas at 2.500 F to 8.000"F (13). Electrostatic precipitators

“atter from the gas stream before the phosphorous is 
captured in water spray condensers. Carbon monoxide is routed to the

^ primary fuel. Waste products from the electric arc 
ferronhL^r^“*^® (mostly calcium silicate) and ferrophos C13). The
SroSiSS contS?! ’ vaMdl™, Iron, and

Corporation provided limited analytical data for the
feedstocks at the facility, which is pre- iv sections. When possible, this data was Lpple-

I“^1pn)“e^r?ar“ ^-ironnanral.

3.1.2 Shale Ore

D«d vu'rfnjLf«traet«i {ron tha Gay Klne and ship- 
^ gondola cars to the plant. According to FMC, the mini

fluorapatite (a phosphate beat- 
‘IJ^rtz, lOr illite clays, and 2Z to AZ kaolinite (7). Additionally, the shale reportedly contains the following parameters ^

Parameters

Phosphate (P^Oc) 
Chromium (Cr^op
Zinc (ZnO) 
Cadmium (CdO) 
Lead (PbO) 
Arsenic

Concentration

23.1 - 24.9Z 
0.14 - 0.17Z 
0.15 - 0.19Z 
O.OU 
0.02Z 

25 ppm

n t processing unitslior^L^ in ? increased to 1.2 mil-
ilntpr mnnih Operate during the freezing
winter months when ore cannot be unloaded (13). *

3.1.3 Waste Slag

5^^ =ooa;rn:ir?rLJSn%?”s:;'



waste Slas reportedly contains the folloviSg pLameterf (14)?

Parameters Concentration (mg/kg)

Phosphorus
Arsenic
Barium
Cadmium
Chromium
Lead
Zinc

(P2O5) 4,920.0
11.4

530.0 
5.4

290.0 
29.0

110.0

3.1.4 Precipitator Dust/Slurry

la dr^ged «ul processed for S, af’a ?Lr?Ui«; (S)

Parameters

Phosphorus (P,0-) 
Cadmium ^ ^ 
Chromium (Cr-0«) Lead (PbO) ^ ^ 
Zinc

Concentration (%)

21.8 -* 26.5 
0.32 - 0.65 
0.03 
0.25
5.5 - 8.9

collection sys"s Uf) Ltuta Ip '"

-tator slurry ponds (IE, Je L Previously used precipi-
taken out 7i ^rv^e bv 1982^1 P°nds were >
edly except for one pond, 9S, vhich%r?hrtime''if'^tr‘^ removed (report- 
vas being excavated (15)). ® inspection

3.1.5 Phossy tfater/Solids



use after cooling. The phossy water is pumped to a series of four 
single lined (PVC) ponds (IIS, 12S, 13S, and 14S, Figure 2) for clarifi
cation. These four ponds have been in use since 1980 when the previous
ly used, unlined pond (8S, Figure 2) was taken out of service. The un
lined pond was being dredged at the time of the site inspection to re
cover the remaining phosphorus. Water is kept in this pond at all times 
to prevent the phosphorus from oxidizing.

The settled solids from the four lined ponds are periodically 
dredged and the material is placed in a double lined waste pond (15S, 
Figure 2) or processed through a phosphorus recovery process (14), The 
phossy water and phossy solids reportedly contain the following 
parameters (14);

PHOSST SOLIDS

Parameters Concentration (ppm)

Phosphorous (total)
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Zinc

80,500 (27Z)
2.8

90.0
3,200.0 (0.4Z)

250.0
48.0
13.9

53,000.0 (9.2Z)
( ) ■ FMC supplied data (7).

PHOSST LIQUIDS (DISSOLVED)

Parameters Concentration (ppm)

Phosphorous (total) 976 (360 ppm)
Arsenic 0.0024Barium 0.502Cadmium 0.14Chromium 0.26Lead 0.024Selenium NDZinc 36.0 (8.0 ppm)

ND » Not detected 
( ) = FMC supplied data (7).



3.1.6 Calciner Scrubber Water

The exhaust gas stream from each calciner has a venturi scrubber to 
control particulate emissions. The scrubber water is sent to an unlined 
pond for evaporation. This water reportedly contains the following 
parameters (14):

Parameters

Phosphorous (total)
Arsenic
Barium
Cadmium
Chromium
Lead
Zinc

Concentration (ppm)

840.0
0.016
0.71
3.0
1.6
0.037

69.0

(2)!""“ being reused by

3.1.7 Used Oil and Solvents

^e to the high energy usage of the electric arc furnaces, PCB
widely used in the past. Sun OhioDom ^ f reduce PCBs in all transformer oil to less than 50

cLilnt inspection, only one transformer had
500 ppm PCBs and four transformers had na?id content between 50 and 500 ppm (2). All contami-

Tmg EPA capacitors are sent off site for disposal.
material is landfilled on site. The location of these drums is unknown, 

to be in the slag pile (16). The information gathered 
could not be substantiated, but it is 

migrate from the site because of PCB's affinity for soil, the slag overburden, and low annual amounts of precipitation.

off solvents from the FMC laboratory are currently sent
GenpraJnr^T incineration. It is estimated in a 1982 RCRA
Generator Inspection Form that small quantities of 1,1,1-trichloro-
^lMrf20^t^3o'^^^ ^ 55-gallon drums per year), benzene, and
xylene (20 to 30 pounds per month) were used by the FMC Laboratory (16).
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3.1.8 Other Waste Management and Monitoring Practices

monitoring well network at FMC consists of 10 monitoring well 
locations (Figure 7). Five of the ten are clusters of two or three 
wells consisting of a shallow well (58-110 feet deep ) combined with an 
interaedUte well (106-225 feet deep) and/or a deep well (157-309 feet

installed between 1978 and 1980, are sampled by FMC 
twice a year; once in the Spring and once in the fall. The analytical

sampling events are summarised in Table 2. FMC also 
(Flgure*7)^°^'*^^^°" screened in the confined aquifer

The current landfill is located south of the slag pile and was con-
fiberglass scrubber filters, crushed d^ and office trash. Each type of waste is placed in separate cells

Sea^°h!nMi-h^Jh 1^80» wastes were landfilled in
Se^nk^“! ^ ^^®^®

mA on-site runoff is channeled to an unlined lagoon locat-
MnortheMt comer of the property. After mixing with boiler
pirlMSrRiJer(2). discharged into the

3.2 J.R. Simplot Company

The Simplot company began operation in 1944, producing concentrated
moniSll°DhL*h^?’ triple super phosphate, ammonium phosphate, and diam-
the^Sndi P**°®P***i® containing ore. The ore is shipped from
the Conda Mine year around and from the Gay Mine from May through Octo-

y«r?" ''■*
3.2.1 Process Description

ariH utilizes a wet process to produce phosphoric
f digested with sulfuric acid to produce

Shlrh r T calcium sulfate (gypsum). Slurry from the digester,terror gypsum and phosphoric acid, is pumped to a vacuL fil-
separation of gypsum solids from the liquid (321: P-O-) phosohornv« dried by suction, the lillel^an

inverted, and the cake is then washed from the filter with recycled wo 
sum pond water. The gypsum slurry consists of approximately 40Z%olids
frortha Syvsum stack. The phosphoric acid
Mon concentrated to 54X P 0, by vacuum evapora-wi?h rh T*® concentrated phosphoric^acid may be blLded
with the lower concentration acid for use in a variety of productraA^
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TABU 2

rMC MOBITOKITC HELL DATA 
1914 - 19«C 

Coocantration {ag/U

Arsenic

Avg .
I Sam
ples

Cadmium

Avg.
I Sam
ples

Tot.PO^

Avg.
>_• I Sam- 
UJ pies

Chlor
ide

, Avg.
I Samp
les

Screened
Interval
Below
Land
Surface
(feet)

.08

.06:
8

B 8 8 8 t « i'

400 300

8 6 7 8 7 0 8

309

4D ss. 51 5D 7S 8S

.005-

.013
.018-
.015

.022-

.037
.004-
.013

•-.185 .001-
.176

.009 .036 .030 .007 .040 .080
8 8 8 8 8 8

*-.008 •-.006 *-.005 •-.004 .002-
.033

.003-

.035
.003 .003 .002 .002 .012 .0012
8 8 8 8 8 8

0
1

10-30 18-62 •-.2 •-17 1.4-
15

.83 16.7 36.1 .11 3.6 5.7
8 8 • 8 8 8

156-
305

374- . 
400

44-195 35-156 69-353 90-
353

234.0 266.1 101.1 • 2.4 216 269
8 8 7 7 8 8

157-
200

98-100 140 272-243 75-105 80-95

lOS US

0.2
S.7
0

.011

.004 .002 .003 .003
• 848

•-.2 *-.7 *-.l 5-72

.09 .11
8 8

.04
7

33.5
8

360 275
271.2 120.5 148.9 43.2 136.1
• 7 8 8 8

S - Shallow Well 
I = Intermediate Well 
D = Deep Well 
* = Not detected



3.2.2 Gypsum Solids and Liquids

Gypsum is produced at a rate of approximately 1.34 million tons per 
phosphoric acid manufacturing process. It is pumped as a 

thick slurry to a stack, where the liquid fraction is decanted and re
circulated through the system. There are approximately 28 million cubic 
yards of^psum in the present stack. A former gypsum stack was aband
oned in 1966 (Figure 2). The gypsum liquids and solids reportedly con
tain the following metals (8, 14, 17):

GYPSUM SOLID

Metal Concentration (mg/kg) ' # Samples

Arsenic 1.5 - 3.5 (2.35) 6Barium 38.5 - 240 (94.58) 6Cadmium 3.1 - 43.9 (13.33) 6Chromium 8.8 - 68.4 (45.70) 6Lead 8.0 - 56.0 (28.33) 6Vanadium 8.8 - 140.0 (47.20) 4Zinc 0.59 - 295.0 (102.20) 6
d ) - Average value

• ••. . . ;■

GYPSUM LIQUIDS (POND)

Metal Concentration (mg/1) # Samples

Arsenic 0.003 - 0.10 (0.26) 5Barium 0.10 - 2.8 (0.89) 5Cadmium 0.25 - 8.25 (5.04) 5Chromium 0.93 - 8.9 (6.17) 5Lead 0.01 - 0.53 (0.21) 5Vanadium 1.5 - 31.0 (15.9) 4Zinc 1.6 - 56.0 (30.15) 4
t - Average value ----------------- --------------------



DECANT GTPSUM LIQUID (UNFILTERED)

Metal Concentration (mg/1)

Arsenic
Barium
Cadmium
Chromium
Lead
Vanadium
Zinc

0.009. - 0.33 (0.13)
0.08 - 2.2 (0.81)
0.26 - 8.35 (4.90)
0.8 - 10.0 (5.4)
0.041
1.3 - 20.7 (13.3)
1.6 - 47.6 (27.73)

# Samples

3
3
3
2
1
3
3

( ) ■ Average value

3.2.3 Other Waste Management and Monitoring Practices

I---. /I!;* Simplot facility currently utilizes a vastevater treatment sys
tem (three ponds), and tvo on-site ponds to collect and treat all waste-

lliilflililllvlJh adjusted (8). High pH water is treated by mixi^
with low pH vater and low pH water is treated with soda ash. The

vater flows to a settling pond, and finally to an equalization 
treated water is combined with other effluent from the plant 

fiiS OH <?)• ^he water is then pumped through a

property; one east of theplant and one north of the gypsum stack. The pond east of the plant 
receives JoUer blow-down cooling water and some surface runoff, which 
is then piped to the wastewater treatment plant. The second pond re-

collected £ro. under the etacltn by per-

wells^^f^rS!'installed six monitoring 
Simplot facility as part of an EPA study on the phosphorus

from 48'oroL^?v ^ production wells are also present on the Simplot
property. Table 3 summarizes the ground water sample data from these 
SIX monitoring wells (14, 17).

3«3 Past Investigations

° Department of Health and Welfare
conducted a ground vater monitoring study downgradient of the



Metals

ARSENIC 
Av9 .
I Samples

BARIUM
Avg.
I Samples

CADMIUM 
Avg.
I Samples

CHROMIUM 
Avg.
I Samples

LEAD
Avg.
I Samples

VANADIUM
Avg.
I Samples

ZINC
Avg.
I Samples

SCREENED INTERVAL 
BELOW LAND SURFACE 
(feetl

TABLE 1
SIKPLOT MOBITOUM WILL DATA 

ConcantratioB (mq/l)

Background Holla

PEI 6 PEI S

• - Monitoring Wall 1 1. currently damaged and not in use. 

Source: Ref. 14, 17.

TKZ 3* PBl 4 PEI 1 PEI 2

<.001-.ooc
.0025
a

<.001-.003 
.0006
a

4.001-.024 
.011
4

4.001-.7 
.24
9

<.001-.004
.oooa9

4.001-.006
.0013
9

.05-.J5 

.10
a

.04-.40 

.091
a

.06-.24 

.11
4

.03-.25 

.072
9

.04-.22 

.14
9

.12-.35 

.17
9

<.001-.oil 
.0004
a

<.001-.004 
.0011
a 4

<.001-.021 
.006
4

<.001-.020
.009
9

<.001-.011
.001
9

4.001-.007
.002
9

<.001-.001 
.0004
a

<.001-.009 
.0011
a

<.001-^01
.006
4

4.001-.02
.005
9

4.001-.01
.001
9

<.001-.01 
.002
9

<.001-.04
.012
a

<.001-.04 
. .006

4

.004-.11 

.04
4

4.001-.16'
.024
9

4.001-.04 
.007
9

4.001-.05
.013
9

<.001-.006 
.0007
a

<.001-.006 
.0007
a

<.003-.02 
.005
4

<.001-.ll
.02
9

4.001-.013
.P13
9

<.001-.05
.005
9

<.001-.064 
.016
a

<.003-.672 
.14
a

.024-.102 

.096
4

.152-1.24

.34
9

4.001-.044
.014
9

<.ooi-.ioa.04
9

200-220 '
V

225-245 143-163 195-265 24-49 25-45



phosphate processing facilities. Ground water samples analyzed 
by the State of Idaho indicated levels of arsenic, lead, and 
cadmiim above the Primary Federal Drinking Water Standards; and 
fluoride and manganese above the Secondary Drinking Water Stand
ards in four dovngradient wells. The Pilot House Cafe well is 
113 feet bgs and was condemned in 1976 due to high arsenic 
levels (maximum arsenic concentration was 7.48 mg/1). Later 
that year, FMC redrilled a well to a depth of 200 feet bgs.
Water samples of the new well in November 1977 indicated no con
tamination (18).

In 1977, the United States Geologic Survey (USGS) prepared an 
tovironmental Impact Statement (EIS) which attributed relatively 
high phosphate levels (0.35 to 7.5 ppm as PO.) in the Batiste 
Spring to the nearby phosphorus industries (18). The EIS also 
presented data from water samples collected from FMC Corporation 
waste ponds. The data indicated arsenic levels ranging from 4.4 
to 22 mg/1, cadmium from 0.56 to 3.4 mg/1, and zinc from 0.25 to 
92 mg/1 (18).

In 1980, the USGS conducted the first of two ground water moni- 
to determine water quality in the vicinity of FMC 

and Simplot. The 1980 report concluded that there is some de
gree of contamination in several weUs drawing water from the 
water table system, and that the deeper confined aquifer seems 
cont^inant-free (5). Table 4 summarizes those parameters mea
sured in two dovngradient wells and two waste ponds during the 
USGS study (5). »

TABLE 4
1980 U.S.G.S. WELL AMD POND Qata 

(ug/1)

Parameter
Pilot House 

Well
Lindley
Well

Arsenic 40.0 7.0Cadmium 1.0 1.0Chromium 1.0 1.0Lead 10.0 10.0Zinc 3.0 310.0Boron 960.0 160.0Specific
Conductivity

1,630 umhos 1,760 umhos

Simplot Decant 
Pond

160
14.000 
9,100300 '

26.000 
1,300

15,696 umhos

FMC Slurry 
Pond

120
200
250
200

47,000
3,400
5,235 umhos



ro

TABLE 5

1984 GROUND WATER AND SPRING DATA 
Concentration (ug/1)

NSE
*

Parameter
Background Well 
(Idaho Power) Pilot Bouse Well Lindley Well Batiste Spring

EPA
Drinking Water 

Standards

ARSENIC <0.001 - 21.0 4.0 - 64.0 <0.001 - 16.0 16.0 - 53.0
Avg. 14.7 43.8 6.6 26.3 50.0*# Samples 20 20 20 20
BORON <0.001 - 170.0 10.0 - 928.0 88.0 - 473.0 165.0 - 642.0 NSEAvg. 75.05 748.8 257.0 288.8
ft Samples 20 18 18 18
ZINC 35.0 - 600.0 <0.001 - 48.0 65.0 - 600.0 3.0 - 30.0 5000.0**Avg. 491.0 18.8 241.7 17.4
it Samples 9 9 9 9
Specific
Conductance
(umhos) 370 - 600 1,550 - 1,930 941 - 2,598 965 - 1,900 NSEAvg.
(umhos) 475.7 1,734.7 1,764.4 1,264.51 Samples 20 19 20 .20

No Standard exists.
National Primary Drinking Water Regulations, Maximua Contaminant Level (40 CFR, Part 141).
National Secondary Drinking Water Regulations (40 CPR, Part 143). These regulations are set for taste, 
color, odor, and other aesthetic considerations which are not health related.



o In 1983, the U.S. EPA contracted PEI to evaluate the waste man
agement practices of phosphate processing plants across the na
tion (17). PEI installed monitoring wells at the Simplot facil- 
u various ground water and waste samples from
both FMC and Simplot. These data have been incorporated in 
earlier sections of this report.

° continued its ground water monitoring program into
“‘^^P^^oduced a report on the hydrology of the Michaud Flats 

(4). Table 5 summarizes the ground water and spring sample ana- 
^!i® and a J.R. Simplot contract laboratory (4,

18). The U.S.G.S. is presently conducting a long term ground 
water study in the Michaud Flats.

4.0 FIELD ACTIVITIES 

^•1 Objectives and Scope

The objectives of the FMC/Simplot site inspections were to:

o identify potential sources at both facilities which may be coni 
taminating the unconfined aquifer;

o prelimiMrily determine the magnitude of the ground water con
tamination in the area; and

® results of the site investigation and determine
whether further study is warranted.

!**®®® Objectives, the following general field 
activities were conducted:

o perform^ an electromagnetic (EM) conductivity survey of the 
site and downgradient of the site using the EM34-3;

o collected pound water samples from three on-site Simplot moni
toring wells and 10 FMC monitoring wells;

° samples from the three,on-slte Simplot
production wells and three FMC production wells;

° downgradient domestic
wells and one (upgradient) background domestic well;

° of^Simplot^ sample from the Batiste Spring located north



0 collected six surface water and five sediment samples from 
Simplot's various waste ponds, and one water and one sediment 
sample from the surface runoff into the wastewater treatment 
system;

0 collected seven surface water and seven sediment samples from 
FMC's various waste ponds;

0 collected one waste slag sample from Bannock Paving Company's 
crushed slag pile and one waste ferrophos sample from FMC's fer- 
rophos pile;

0 collected a soil sample from underneath the ferrophos pile and a 
background soil sample from south of the FMC facility;

o aMlyzed domestic well, production well and Batiste Spring sam
ples for EPA Target Compound List (TCL) metals, TCL base/ 
neutral/acid fraction, TCL pesticides, and volatile organic 
fraction, fluorides, chlorides, total phosphorus, and silica;

o analyzed monitoring well and surface water samples for TCL 
metals, fluoride, chloride, total phosphorous, and silica; and

o analyz^ all other samples for TCL metals, fluoride, chloride, 
and silica. ' ’

^•2 Geophysical Survey . •

The objective of the geophysical survey was to identify anomalous 
areas potentially indicative of ground water contaminant plumes emanat
ing from WMte ponds at the FMC and Simplot facilities. The primary 
geophysical instrument used in the survey was the Geonics Ltd. EM34-3 
electroMgnetic conductivity meter. Additionally, the Geonics Ltd. EM31
was used to estimate influences from cultural features on the EM34-3 
data.

4.2.1 Theory and Description of Geophysical Techniques

G«onics Ltd. models EM31 and EM34-3 are equipped with trans-
connected to meters that measure units of conductivity in millimhos per meter. The transmitter coil induces cir

cular eddy current loops in the subsurface. The amplitude of any one of 
in proportional to the terrain conductivity

current loops generate a secondary magnetic field, Part of which is intercepted by the receiver coil and 
read on the meter (19, 20).

Terrain conductivity is a variable of several factors, but is 
largely keyed to the concentration and abundance of electrolytic solu- 

presence of metallic items in the subsurface. Poten
tial metals contamination from the waste ponds would contribute large 
amounts of electrolytes to the unsaturated and saturated zones resulting



in increase in the terrain conductivity. The EM instruments were 
baSgrSu^ vIS! conductivity above natural

The conductivity value resulting from an EM instrument is a com
posite, and represents the combined effects of the thickness of soil or 
rock layers, their depths, and the specific conductivities of the mater
ials (19). The instrument reading represents the combination of these 
effects, extending from the surface to the exploration depth(s) of the 
inst^ment (19). The exploration depth of the instrument is defined as 
the depth above vhich 15X of the measured signal is derived assuming 
uniform conductivity with depth (19).

j «^Pi°ration depths selected for the EM34-3 survey of the FMC 
and Simplot facilities were 7.5, 15, and 30 meters. Two separate inter- 
vals betwew the transmitter and receiver coils of 10 and 20 meters were 
used to achieve the desired exploration depths. Two readings were ob
tained for each coil interval, one while the receiver and transmitter 
rings were positioned perpendicular to the ground surface (or horizontal 
dipole) and one reading after the rings were laid on the ground parallel 
to vertical dipole). The horizontal dipole is sensitive
to y^iations in near surface materials, and the vertical dipole config
uration is sensitive to vertical features in the subsurface (i.e.

and vertical dike-like features) (20, 21). Transmitter/ 
receiver coil spacing intervals, orientation, and corresponding survey 
depths are summarized in Table 6. a ui. ejr

TABLE 6 

EM34-3
SPACING INTERVALS, ORIENTATION AND SURVEY DEPTHS

Spatial Separation of 
Transmit ter/Receiver
Coils (meters) Coil

Orientation
Effective Survey 
Depth (meters)

10 Vertical 7.510 Horizontal 1520 Vertical 1520 Horizontal 30

4.2.2 Geophysics Survey Method

Bkv GMrfo'fLr.?’ “4-3 (A through L. FMC andkg Grids) (See Figure 8). The survey lines were set up on 50-foot in
tervals (except Grid B, which had two lines 100 feet apLt). Available 
infornation indicates ground water flow novement in thHr« if to tSe

unconfined aquifer. Survey areas were therefore 
long the northwest, north and northeast sides of the FMC and
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TABLE 7

EM 34-3 GRID LINE SUMMARY

Line # Length (m) Direction Location

Background Lines (Bkg Grid);

1 Bkg 100 E. to W. 475' west of irrigation

2 Bkg 100 • W. to E.

canal and 250' north of 
Highway 30.
50' north of line #1 Bkg.

Lines West of Lindley Residence (Grid B):

2B
3B
4B
5B

120

120
120
240
240

W. to E.

E. to W.
V. to E.
W. to E. 
E. to V.

40' east of commercial 
property N-S fence and 50' 
north of E-W fence paral
lel to highway;
50' north of line #1B.
50' north of line #2B.
100' north of line #3B. 
100' north of line #4B.

Lines South of Drag Strip (Grid C):

1C 920 W. to E. 150' east of Lindley's N-S 
property fence and started
50' north of E-W fence

2C 920 E. to V.
parallel to highway.
50' north of line #1C.3C 920 W. to E. 50' north of line #2C.4C 800 E. to W. 50' north of line #3C.

Lines Southeast of Pilot House Cafe (Grid D); >

ID 100 W. to E. 100' south of grain test
ing building and 50'

- 100
north of E-V power lines.ZV E. to W. 50' north of line #1D.



TABLE 7 (Cont.)

Line # Length (m) Direction Location

Lines Vest of Dirt Parking Lot (Grid E);

IE 440 V. to E. 45' east of N-S power line 
and 50' north of E-W power 
lines.

2£ 440 E. to V. 50' north of line #1E.

Lines South of Highvay and North of R. R. Tracks (Grid F):

V. to E.

2F 150 E. to W.

Lines Southeast of Interstate 15 on Ramp (Grid G):

35' north of E-V Simplot 
property fence and 200' 
east of N-S section of 
FMC/Simplot property 
line fence.
50' north of line #1F.

IG 100 E. to V. 50' north of fence and
follows curvature of
fence.2G 100 V. to E. 50' north of line #1G.

Lines East of Short Power Line (Grid H):

IH 60 V. to E. 55' east of N-S fence and
50' north of E-W fence.

2H 60 E. to V. 37' east of N-S fence and
50' north of line #1H.

Lines West of Runoff Route to Treatment Ponds (Grid I):

11 60 E. to V. 165' north of E-W fence
and 25' east of steep

O T embankment.
ZI 60 V, to E. 50' north of line #11.



TABLE 7 (Cont.)

Line # Length (m) Direction Location

Lines South of Treatment Ponds (Grid J);

IJ 190 E. to V. 135' vest of N-S dirt 
road and 50' north of
E-V fence.2J 190 V. to E. 50' north of line #1J.

Lines to Simplot Employee Park (Grid L):

IL 60 SW. to NE. 75' north of E-W road 
and 30' east of power 
lines.2L 100 V. to E* 40' north of NW-SE 
power lines and 
follows bend in'
Portneuf River.3L 20 V. to E. Frontier Park Parking 
lot, 40' north of E-W 
road.4L 20 E. to V. 40' north of E-W road 
and vest of tennis 
courts.5L 20 W. to E. 50' north of line #4L.6L 40 E. to W. 60' north of line #5L.

Lines South of Bannock Paving Company (FMC Grid);

1 FMC 120 W. to E. 140' north of E-W fence 
and south of Bannock
Paving Operation.

Z FMC 120 E. to V. 50' north of line 
#1 FMC. '3 FMC 140 W. to E. North of Paving Opera
tion along south side 
of road and ends 30' 
west of gate.

Note: Grids A and K were 
tour maps.

not included since they were not used in con
Total # of Lines * 34 Total Meters = 7,440 meters (22,692 feet)
See Figure 3 for Grid Locations.



Simplot facilities. The grid lines were arranged to minimize interfer
ences from cultural features such as metal fences and power lines. In 
cases where cultural interferences clearly affected the EM readings, the 
values were not used in the conductivity contour maps. Grid A values, 
located north of the railroad tracks and south of Highway 30, were not 
plotted on the contour maps due to interference with an underground 
metal sprinkler system. Grid L values, located just north of Highway 30 
and south of the Simplot employees park, were also eliminated because of 
interference with an abandoned sewer line. In addition to these two 
grids, individual values in Grids C, D, E, and the FMC grid were 
eliminated due to interference with underground pipes (see Figure 8).

The EM34-3 conductivity meter wsis utilized from August 24 to 
August 29, 1987, to survey 34 lines for a total of 7,440 meters. The 
length and general description of the location of each grid line is sum
marized in Table 7. As previously mentioned, the EM34-3 survey used two 
different intervals between the transmitter and receiver coils (10 and 
20 meters) to measure the various depths of 7.5, 15, and 30 meters. The 
EM34-3 was calibrated each morning prior to use, each afternoon after 
lunch, and each time a new coil spacing was utilized on the instrument.

4.3 Sample Number, Types, and Analysis

A total of 67 samples, including 24 ground water, one spring, 14 
surface water, 13 sediment, two soil, two solid waste, and 11 quality 
assurance/quality control.samples were collected at the FMC/Simplot 
Sites. Table 8 summarizes sample types,.numbers, aqd analytical 
requirements.

Of the 24 ground water samples, 13 were collected at the FMC fa
cility, six from the Simplot facility, and five from off-site domestic 
wells. Ground water sample locations are illustrated in Figure 7. Each 
ground water sample was analyzed for total Target Compound List (TCL) 
metals, total phosphorous, fluoride, chloride, and silica. The Batiste 
Spring, and the production and domestic well samples were auialyzed for 
TCL volatile organic base/neutral/acid extractables and pesticide frac
tions, as well as TCL metals, total phosphorous, fluoride, chloride, and 
silica.

Seven of the 14 surface water samples were collected from FMC waste 
ponds at locations indicated in Figure 9. The remaining seven were col
lected from Simplot waste ponds at locations indicated in Figure 10.
Each surface water sample was analyzed for total TCL metals, total phos
phorous, fluoride, chloride, and silica (Table 8).

Thirteen sediment, two soil, and two solid waste samples were col
lected from the FMC and Simplot facilities. Seven of the 13 sediment 
samples, as well as both soil and solid waste samples were collected 
from FMC's waste ponds, ferrophos pile, and slag pile at locations in
dicated in Figure 9. The remaining six sediment samples were collected 
from Simplot waste ponds at locations indicated in Figure 10. Each 
sediment, soil, and solid waste sample was analyzed for total TCL met
als, fluoride, chloride, and silica (Table 8).



TABLE ■

SAMPLE SUHMABT

QA/QC Saaplas

Facility Sa.pl. Matria Sa.pl. Nu.b.r Blank. Ouplicat.a Klnaat. Sa.pl. Typ.
Analyt.a Locations

FMC

Sinplot

to
to

Ground wator 
Ground wator

Surfac. wator

S.din.nt

Soil/Wast..

Ground wator 
Ground wator 
Surfaco wator

3
10

Unfiltorod Grab 
Unflltorad Grab

3.4.5. *
3.5, <

Unfiltorod Grab 3,S,<

Grab

Grab

3.5

3.5

Unflltorad Grab 3.4,5,(
Unflltorad Grab 3.5.C
Unflltorad Grab 3.5.C

Sadi.ant

Off Sita Ground wator 
Surfaco Wator

3-Qrab
3-Conpoaita

Unflltorad
Grab

3.5

3.4.5.C
3.4.5.C

3-Productlon Halls <FMP 1,3. and 4) 
lO-Honitoring Walls <FMC 2,3.4.5,7, 
1.9.10.11, and 12)
Pondsi Os, 13s, SE, rainwator lagoon, 
slag pond, cooling pond, and calcinor 
pond.
Ponds: IE, 4E, 9S, calcinor pond,
cooling pond, slag pond, and rainwator 
lagoon.
2-Soll (forropltos and background soil)
2- Waato (slag and forropiios pila)

3- Production Walla (SWP 4,5, and 6)
3-Nonltorlng Halls (PEI 1,2, and 6) 
Ponds: Qypsu. slurry, gypsu. liquid
pond. East ovorflow pond, and thro, 
trsat.ont ponds.
1-Run-off Routs
Ponds: Gypsu. slurry, gypsu. stack
(0-6*)i gypsu. stack (2*), gypsu. 
liquid pond, and East ovorflow pond. 
1-Run-off Routs

5-Do.ostlc Halls 
1-Batlstic Spring

- FMC sa.pls locations are illustrated in Plguroa 7 and 9.
- Simplot sample locations ara illustrated In Piguras 7 and 10.
- Denotas total metals.
- Denotes BNAs and volatiles.'
- Denotes fluoride, chloride, and silica.
- Denotes total phosphorous.
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Quality assurance samples included duplicates, a rinsate sample, 
and transport blanks. At least 10% of the samples were flagged for dup
licate analysis to evaluate consistency of the sampling technique and 
assess laboratory performance. The rinsate sample was collected from 
one of the E&E supplied, dedicated bailers prior to use for sampling. 
Four transport blanks were prepared (one for each different sample bot
tle lot- used) in the field.

Sampling Methodologies and Decontam'ination

Samples from the five domestic and six production wells were col
lected directly into samples bottles from the faucet after purging the 
lines of standing water for 15 to 45.minutes. The production wells were 
not purged as long as the domestic well samples since the production 
wells are in continual use by the facilities. The Batiste Spring sample 
WM collected by submerging the sample containers below the water near 
the point of discharge from the ground.

The water samples were monitored for pH, temperature, and conduc
tivity immediately after collection. Each domestic and production well 
sample, as well as the spring sample, was collected in two 40-ml vials 
(volatile organics), four one-liter polyethylene bottles (one for total 
metals, one for total phosphate and total phosphorous, one for fluoride 
and ^loride, and one for silica), and four 1-liter amber jugs (two for 
pesticides and two for base/neutral/acids).

The monitoring well samples were collected using the following pro-

o the static water level measurement was obtained using a clean 
electric sounder and the static volume calculated;

0 three static volumes of water were purged using a submersible 
pump (and decontaminating the pump between wells);

o purge water was monitored for pH, temperature, and conductivity; 
and

o samples were obtained using dedicated PVC bailers.

Table 9 summarizes the static volume, purged volume, and type of 
pump used for each monitoring well. The PVC bailers were decontaminated 
in E&E s base support laboratory prior to the sampling visit. The moni
toring well samples were collected in four one-liter polyethylene bot
tles; one for total metals, one for total phosphorous and total phos- 
phate, one for fluoride and chloride, and one for silica. All well sam
pling data were recorded on E&E Well Sampling Data Sheets (see Appendix

cess:



TABLE 9

MONITORING WELL STATIC AND PURGE VOLUMES

Static Purge
Volume Volume

Well # (gallon) (gallon) Pump

FWM #2 51 160 3-1/2" Submersible
FWM #3 69 300 3-1/2" Submersible
FWM #4 29 120 3-1/2" Submersible
FWM #5 17 63 3-1/2" Submersible
FWM #7 60 100 (dry) 2" Submersible
FWM «8 16.5 75 2" Submersible
FWM #9 23 150 3.5" Submersible
FWM #10 56 270 3.5" Submersible
FWM #11 24 75 2" Submersible
FWM #12 15 60 2" Submersible
PEI #1 74 250 3HP Franklin
PEI #4 15.5 60 2" Submersible
PEI #6 13 60 2" Submersible

The various pond water samples (except for the gypsum slurry sam-- 
pie) were collected using a pond sampler with a dedicated glass beaker 
for each sample. The pond sampler consists of a 10-foot long pole \diich 
a glass beaker can be fastened to one end using a large round clamp.
Each sample was placed in four one-liter polyethylene bottles. The 
Simplot gypsum slurry sample was collected in a clean, stainless steel 
bucket. After allowing the sediment to settle, the liquid was decanted 
into four one-liter polyethylene bottles and the sediment was placed in 
two eight-ounce jars as a separate sample; one jar for TCL metals and 
one jar for fluoride, chloride, and silica. Field measurements of pH, 
temperature, and conductivity were recorded for all surface water 
samples.

Grab pond sediment samples were collected using the pond sampler by 
pulling the glass beaker across the bottom of the pond. Composite sam
ples from the Simplot gypsum stack (0 to 6 inches), the gypsum liquid 
pond sediment, and the ninoff route sediment consisted, of three aliquots 
each. A stainless steel spoon was used to collect the aliquots from the 
gypsum stack and runoff route. The material was placed in ziplock plas
tic bags and homogenized before filling two eight-ounce jars. The sub
surface gypsum sample from Simplot was collected at a depth of two feet 
using a soil hand auger.

Soil was collected from beneath the FMC ferrophos pile with a 
stainless steel spoon to a depth of six inches and placed in two eight- 
ounce jars. A background soil sample was collected north of the Idaho 
Power station to a depth of six inches using a stainless steel spoon.



Crushed waste slag, collected from the Bannock Paving Company, and fer- 
rophos samples were placed directly in two eight-ounce jars. The ferro- 
phos chunks were crushed in FMC's laboratory.

All sampling equipment (bailers, stainless steel spoons, ziplock 
bags, etc.) with the exception of pumps and emd the pond sampler pole, 
was dedicated to minimize cross-contamination between sample locations. 
The dedicated equipment was either rinsed, double-bagged and returned to 
E&E's base support facility for full decontamination, or double-bagged 
and disposed as expendable equipment in the local landfill. Miscellane
ous refuse generated during the investigation was double bagged and dis
posed of in the local landfill. Non-expendable gear (submersible pumps, 
hoses, boots, rope, and down-rigger) was thoroughly steam-cleaned be
tween sample locations.

5.0 GEOPHYSICAL DATA INTERPRETATION

During performance of the EM34-3 surveys, a background grid was 
investigated west of the site to characterize natural terrain conduc
tance. The background values were then compared to the conductivity 
readings obtained from areas reportedly hydraulically downgradient of 
potential contaminant sources. Downgradient readings exceeding average 
background readings by a factor of three or more were considered poten
tially significant. Table 10 summarizes the background ranges and 
averages for each of the different depths investigated with the EM34-3.

TABLE 10

EM34-3 BACKGROUND DATA SUMMARY

Depth Dipole # Readings Average mmhos/m Range mmhos/m

7.5 meters 
15 meters 
15 meters 
30 meters

Horizontal
Vertical
Horizontal
Vertical

20
20
10
10

21.8
12.5
19.5 
15.8

13.0 
6.0

15.0 
6.0

30.0
21.0 
22.0 
23.0

To facilitate visual interpretation of potential anomalous terrain 
conductivities, the geophysical data were plotted on a map and contour 
lines were drawn to represent the terrain conductivity in millimhos per 
meter. As indicated in Figures 11, 12, 13, and 14, a number of isolated 
anomalies were identified by the EM survey in the field south of the 
drag strip (i.e.. Grid C, Figure 8). In the middle of grid C a strong 
signal was detected by the EM34-3 at all three depths (7.5, 15 and 30 
meters). This elongated anomaly may indicate a buried metal tank or 
some type of large metallic object (Figures 11, 12, 13, 14). In that 
the drag strip was previously used as a municipal airport, this anomaly 
may represent an underground fuel storage tank. Comparison of Figures
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1214 to Fibres 11 and 13 suggests the other small isolated ano
malies in the field south of the drag strip are apparent only in the 
vertical dipole configuration (Figures 12, 14). The vertical dipole is 
more sensitive than the horizontal dipole to variations in the subsur
face strata. Therefore, these small isolated anomalies are believed to 
represent local variations in the subsurface clay content or clay layer 
thickness. It does not appear that these localized anomalies indicate 
ground water contamination.

In addition to the isolated anomalies identified south of the drag 
strip, a large anomaly was detected in the vicinity of the Pilot House 
^fe. The anoMly was detected at all depths utilized in the EM survey 
(rlgures 11, 12, 13, 14). It appears that the anomaly generally in
creases in size and strength as the exploration depth increases from 7.5 
meters to 30 meters. The anomaly extends east emd west from the Pilot 
House Cafe incorporating parts of grids C, D, E and F (Figure 8). EM 
readings at 30 meters in depth seem to indicate that the anomaly in the 
Pilot House Cafe area extends southwest to the FMC grid. The size and 
orientation of this anomaly suggests it may be indicative of contamina
tion in the unconfined aquifer with the same source potentially located 
on the FMC facility (Figure 12). v 3

A number of variables may interfere with the EM data, reducing its 
inte^retative quality. Some of the natural variables include:
1) changes in depth to ground water, 2) topographic changes, 3) changes 
in clay content, and 4) lithologic variations (19). Cultural sources of 
interference include power lines, pipelines, railroad tracks, fences,

refuse Md buildings. In order to attribute the anomaly in the 
vicinity of the Pilot House Cafe to the migration of metals contamina
tion in the ground water it has to be shown that the cultural and 
natural interferences on the EM data are minimal.

Theoreti^ly, terrain conductivity is inversely related to ground 
water depth (i.e., conductivity values tend to increase with a decrease 
in depth to ground water) (19). As indicated in Figure 4, there is 
^ttle variation in depth to ground water in the unconfined aquifer.
Therefore, changes in depth to ground water are believed to have minimal 
influence on the EM data. minamaj.

14 According to the 7.5 Minute U.S.G.S. Topographic maps, the total 
•relief of the EM survey area is approximately 10 to 15 feet (1). This

relief is also believed to have minimal influence on
the EM data.

«
Changes in clay content and clay layer thickness may affect EM 

data with increases in terrain conductivity values'corresponding to an 
increase in clay content thickness. Figure 4 indicates the presence of 
the American Falls Lake Formation throughout the survey area. EM con
tours in Figures 11, 12, 13. and 14 do not correspond ?o clay thickness 
changes. Rather, conductivity increases in the vicinity of the Pilot 
House Cafe while the apparent clay layer thickness decreases. Clay con
tent and lithologic variations are, therefore, not considered to be 
potential interference factors.
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Cultural interferences (i.e., pipelines, power lines, fences and 
buildings) on the EH data were minimized by establishing the grid lines 
at sufficient distances away from the interference sources. The EM31 
was utilized to determine the interference boundaries of an underground 
sprinkler system, power lines and known pipes. Grids A and K were elim
inated due to cultural interferences from a sprinkler system and an 
underground pipe, respectively. It appears that some of the values near 
the Pilot House Cafe may be elevated because of an unknown source of 
cultural interference. However, the Pilot House Cafe anomaly also in
corporated parts of grids C, E, F and the FMC grid where cultural inter
ference is believed minimal.

Although cultural sources interfered with parts of the EM survey 
data, the size, shape and pattern of the Pilot House Cafe area anomaly 
indicates a potential contaminant plume migrating northeast in the un
confined aquifer. The exploration depths used in the EM survey (up to 
30 meters) were not deep enough to penetrate the American Falls Forma
tion and are, therefore, only indicative of the unconfined aquifer 
(Figure 4). Verification of the EH data with monitoring well sample 
data was not possible in that most of the monitoring wells installed by 
FMC (all except wells 11 and 12) are screened in the confined aquifer 
(Figure 6).

6.0 SAMPLE RESULTS AND DISCUSSION

6.1 Sample Data

All analytical data were delivered to E&E by February 18, 1988. 
Analyses for all TCL inorganics and organics were conducted through the 
EPA Contract Laboratory Program (CLP). Analyses for all other inor
ganics (total phosphorous, fluoride, chloride, and silica) were con
ducted by the EPA Region X Laboratory located in Manchester, Washington. 
All quality assurance infoxrmation and complete data packages are 
included in Appendix D. Sample documentation information is included in 
Appendix E.

6.2 Data Evaluation

As previously mentioned, the primary objectives for collecting sam
ples at the FMC and Simplot sites were to; 1) identify potential 
sources at one or both facilities which may be contaminating the uncon
fined aquifer and possibly the confined aquifer; 2) evaluate the magni
tude of ground water contamination in the area; and 3) determine whether 
further study is warranted at one or both facilities. For the purposes 
of this report, "elevated" levels of contaminants in the environment are 
defined to exist when concentrations are either ten times greater than 
background levels or three times greater than the respective analytes' 
detection limit.



6.2.1 Organics Data

samples from five domestic wells, six production wells, and 
SL!?® Batiste Spring were analyzed for the complete EPA TCL organics 
T (i-e., volatile and semi-volatile organics and pesticides).

11 summarizes those compounds detected in the well and spring sam
ples. The organic data indicate that the shallow Pilot House Cafe well 
contains estimated concentrations of trichloroethene at 2.6 ug/1, 1,1.1- 
trichloroethane at 2.7 ug/1, 1,1-dichloroethane at 2.3 ug/1, 1,1-di- 

at 0.8 ug/1, chloroform at 0.7 ug/1, bis(2-ethylhexyl)
di-n-octylphthalate at 0.5 ug/1. The Fron- 

tier Office well contains an estimated concentration of tetrachloro-
2 detected in estimated concentrations of

Frontier, Shallow Pilot House, 
®P samples, respectively. However, phenol was also 

concentration of 3.1 ug/1 in the blank sample, indicating probable bottle contamination. The organic compounds de-
s^ples are estimated because the concentrations 

rreportod were less than Contract Required Detection Limit (CRDL).

^«,^J^schloroethene, and 1,1-dichloroethene are pri
ori ly used in dry cleaning operations, metal degreasing, as a solvent 
ill vaxes, and for dyeing (22). These organic compounds
f f >^®fJ^ifferants and heat transfer media (22).

1,1-dichloroe thane are solvents with a variety of uses. Chloroform is used in plastics, and as fluorocarbon refrig- ^
(22). Di-n-octylphthalate and bis(2- * 

ethylhexyl)phthalate are plasticizers (22).

Contaminantmot HouS’tTii '■’"pounds detected In the
Pilot House (shallow) and Frontier Office wells (Table 11). MCLs re-

allowable lifetime exposure to the contaminant for a 70 kg 
adult who is assumed to ingest two liters of water per day (23).

drlntHl^ ''•11 1" utilised by J.R. Slmplot employees for
drinking purposes. However, the shallow Pilot House Cafe well has been 
abandoned since 1976 when it was condemned for high arsenic level^ (18) 
j^ewSources for the organics contamination of thefe twHeU^re ui-

6.2.2 Inorganics Waste Pond, Waste Pile, and Soil Data

waste\??r\nd ®®^®" ®®diment) waste pond, two
’ and two soil samples were collected from the FMC facility. 

Table 12 summarizes data for all sediment, waste and soil samples.
s^ill Jo Tl samples were compared to the background soil

T^® background soils to waste was made solely
to identify elements or levels of elements which may not be found in ^

®"®®- 13 summarizL inorganircom-
pounds detected at elevated levels.



TABLE 11

SUHMART OF ORGANIC COMPOUNDS DBTBCTBO IN 
DOMESTIC WELLS 

(ug/1)

-p»
cn

Compounds

Frontier
Office
Well

Pilot
House
Veil

(shallow)

Pilot
House
Well
(deep)

Idaho
Power
Well

Water
Blank

EPA
Drinking Water 

Standards *

Phenol 2.4MJ 10. OU 2.6MJ 5.8J 3.1MJ
Toluene 5.0U 5.0U 5.0U 5.0U 1.5J
Trichloroethene 5.0U 2.6J 5.0U 5.0U 5.0U S.O
Tetrachloroethene 1.6J 5.0U • 5.0U 5.0U 5.0U
1,1,1-Trichloroethane 5.0U 2.7J 5.0U 5.0U S.OU 200.0
1,1-Dichloroe thane 5.0U 2.3J ' 5.0U 5.0U 5.0U
1,1-Dichloroethene 5.0U 0.8J 5.0U 5.0U S.OU 7.0
Chloroform 5.0U 0.7J 5.0U 5.0U S.OU
Bis(2-Ethylhexyl)

phthalate 10. OU 3.5J 10.OU 10.OU 10. OU
Di-n-octylphthalate 10. OU 0.5J lO.OU 10. OU 10. OU —

U - Tlie material vas analyzed for, but was not detected. The associated numerical value is an estimated sample 
detection limit.

J - The associated numerical value is an estimated quantity because quality control criteria were not met or 
concentrations reported were less than Contract required detection limit (CRDL).

H - Mass spectral criteria for positive identification were not net. However, in the opinion of the laboratory, 
the identification is correct based on the analysts' professional judgement.

* - National Primary Drinking Water Regulations, Maximum Contaminant Level (40 CFR, Part 141).
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Conpuunds

Aluaiiuia
Antimony
Arsenic
Barium
Beryllrum
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Ha9nesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc
Fluoride
Silica
Chloride

C.

TABLB 12

SUKHABT OP IHOBOAIIC BUMERS DETECTED II 
PMC HASTE POND SEDIMEHT, HASTE PILES, AHD SOILS 

(■a/kgl

Slag Pond

11699 
124.OJ 
25.7 

114.OJ 
2.9U 

1184.6 
129779 

218.0 
46U 
49.OJ 

2740 
529.OJ 

2421J 
112.0 

0.15U 
12U 

29882J 
19.IJ 
52.9 J 

4404J 
45.0 
71U 

184.6J 
42017J 

7960 
1510 

217

Rainwater
Pond

12452 
115U 
12.1 

162.OJ 
1.8U

224.0 
160185

786.0 
9.0J

128.0 
11211

27.8J 
1610J 
192.0 

0.12 
151U 

5279J 
12.9J 
41.IJ 

1757J 
lOU 
96U 

1075 
2819J 
6110 

575 
14.1

Calclner
Pond

23583 
lllU 

9.3U 
340.OJ 

3.7U 
210.2 

233796 
1082 

570 
78.OJ 

13648 
194.OJ 

3121J 
32.OJ 
15.7 

1480 
114444 

396.3J 
156.9 

5107J 
10.0 
930 

811.1 
1293J 

201450 
2720 

169

Cooling
Pond

9265 
910 
16.4J

295.0 
8.00

297.0 
17‘7121

464.0 
470

2299 
14667 

34.9J 
2160J
693.0 

2.3
1210 

9371J 
3.80J 

34.8J 
1763J 

80 
760 

554.5 
2008J 
7580 

336 
71.4

Pond 9S

16900 
860 
21.5 

144.OJ 
2.9J 

6297.1 
106214

276.0 
440

226.OJ 
3196 
1114J 
5090J
221.0 

0.3
1140 

64321 
59. IJ 

105.7 
5079J 
111.0 
710 

177.9J 
100929J 
16940 

666 
335

Pond 4E

13413 
76. OJ 
19.OJ 

141.OJ 
2.3J 

4340 
89800 

173.OJ 
360

144.OJ 
4110 
772.OJ 

8080J 
299.0 

0.120 
930 

64100 
59. OJ
92.0 

9506J
73.0 
59. OJ

122.OJ 
79420J 
39440 

987 
2100

Pond IE

14418 
67.OJ 
15.IJ 

136.OJ 
2.10 

4406.2 
133866

443.0 
320

130.OJ 
6026 
934.OJ 

2840J
189.0 

0.10
820 

38871J 
33.7J 
72.7J 

3844J) 
60.0 
84.OJ 

446.4J 
49443J 
19130 

423 
33.2

Pile

226.0
6.00
50
4.0J 
l.OJ 
1.20 

3027 
4550 

25.OJ
843.0 

67500
2.50J 

11.OJ
444.0 

0.10
1259 
1391J 

2.50J 
61.9 
68.OJ 
500 

50
4707.5 
118.OJ 
375 
42.6 
1.3

Slag Pile

20136 
610 
5.10 

193.OJ 
2.5J 

16.7J 
267020

191.0 
130 
130

852.0 
4.3J

3468J 
162.OJ 

0.10 
800 

6121J 
5.0J 

26.3J 
2560J 

50 
510 

196.5J 
428.OJ 

4860 
361 
37.8

Parrophos
Soil

7881 
620 
5.20 

131.OJ 
2.10 

120 
46418 

110 
320 
130 

11304 
8.4J 

12711J 
377.0 

0.10 
820 

3970J 
2.60J 

19.6J 
211.OJ 

50 
520 
36.6J 

155.OJ 
228 
120 
43.1

BKG Soil

8737 
610 
5.10 

132.OJ 
l.OJ 
1.20 

35258 
14.OJ 
5.0 
6.0J 

11702 
12.3J 

12747J 
437.0 

0.10 
80 

3359J 
2.50J 

18.2J 
175.OJ 

50
72.OJ 
40.OJ 
95.OJ 

177 
235 

0.67

O The material was analysed (or, but was not dstactsd. The associated nunarical value is an estinatad sanpla detection limit.

J - The associated numerical value is an estinatad quantity because quality control criteria were not net or concentrations reported were less 
than the CRDL.
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XABLS 13

SUnffAHT or BIXTATXD IBOROAnC KLDCBIITS DRKCTKD !■ 
FHC MASTK POBD SKDINERT, KASTB FILES, AMD SOIL

-fi
00

Compounds Slag Pond
Rainwater

Pond
Calciner

Pond
Cooling

Pond
6

Pond 9S Pond 4E Pond IE
Perrophos

Pile Slag Pile
Perrophos

Soil

Arsenic
Cadmium

25.7
33M.6

32.3
224.0 210.2

16.4J 
297.0

21.5
6297.1

19.OJ 
4340 4406.2 16.7J —

Chromium 238.0 786.0 1082 464.0 276.0 173.OJ 443.0 4550 191.0
Copper — 128.0 78. OJ 2299 226.OJ 144.OJ 130.OJ 843.0
Lead
Nickel

529.OJ 194.OJ — 1114J 772.OJ 534.OJ
1259 — —

Potassium
Selenium 19.IJ 12.9J

114444
396.3J

64321
59. IJ

64100
59.OJ

38871J
33.7J —

Sodium 4401J 1757J S107J 1763J 5079J 9506J 3844J
-■ ■■ ^ ^Thallium

Vanadium
Zinc

45.0

42037J
1075
2819J

811.1
1291J

554.5
2008J

111.0

100929J

73.0

79420J

60.0 . 
446.4J 

49443J
4707.5

Fluoride
Silica

7960 6310 201450
2720

7580 16940 35440 19130 — 4860 —
Chloride 217 14.1 169 71.4 335 2100 33.2 — 37.8 43.1

U The material was analyzed for, but was not detected. The eisocietod nunerlcel value is an estlnatad aempla detection limit.

J - The associated numerical value is an estimated quantity because quality control criteria were not met or concentrations reported were less 
than the CRDL.
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I r.

CoBipounds Slag Pond

Alumiiiun
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc
Fluoride
Silica
Total Phosphorous 
Chloride

755
0
0
6
0

19
903

3
0.
0.

35.
2.

146.
4.
0.
0.

9464
0.
0.

1944
0.
0.
2.
0.

2S50
103

S400
4BS

.5

.012U

.119J

.61

.096

.07

.2

.54

.013J

.008J

.2

.91

.7

.44

.0008

.26

lu
068

22
21
58
005J

TABLE 14

SUMHABT or IBOKOABIC ELEHERS DETECTED IB 
FHC MARE POBD HATEB 

<■«/!)

Rainwater Pend Calciner Pond

1.7
0.012U
0.024J
0.083J
0.0004U
0.052

82.1
0.041
0.007J
0.036J
1.75
0.012J

15.7
0.042
0.0002U
0.016U

32.05 
0.025U 
0.003U

88.6 
o.olu0.019J
0.20
0.56
5.9

54.0 
13.6
70.0

4.7 
0.41 
0.74J 
0.031J 
0.009
2.8

88.4 
1.8 
0.04J 
O.llJ

19.5 
0.029J

30.7 
0.71 
0.0002U 
1.11

802.1
1.9
O.OOSJ

284.6
0.53
0.26J
2.1

11.8 
525

NA
910
311

Cooling Pond

0.035J
0.012U
O.OlU
0.095J
0.0004U
0.0024U

61.8
0.006J
O.OllJ
0.024J
0.17

19.6 
0.024 
0.0002U 
0.016U 
7.7
0.005U
0.003U

46.6 
O.OlU 
O.OIJ 
0.005J 
0.021 
0.87

46.0
0.87

69.2

Pond 8S Pond 8E Pond 13S

2.0 18.6 2.9
1.46 3.2 0.90
0.05U 0.14 0.05U
0.016J 0.78J 0.04J
0.017 0.05 0.009J
0.89 8.87 1.13

43.3 465.4 46.7J >
0.72 1.9 0.38
O.OllJ 0.062U 0.062U
0.062UJ 0.096J 0.026UJ
4.15 8.4 2.09
0.29 0.91 0.22J
9.8 24.8J 6.7J
0.37 1.2 0.16
0.0002U 0.0002U 0.0002U
0.16U 0.16U 0.16U

4491 10880 3194
O.IU 0.25U 0.025U
0.1 0.49 0.14

826.9 1642 547.6
0.05U 0.05U 0.05U
O.IU O.IU O.IU
0.48J 1.09 0.25J

14.2 702.4 74.6
700 2200 580

RA HA 145
2400 5700 1460

508 880 292

U - The material was analyzed tox, but wai not detected. The associated nunerical value is an estinated sanple detection liaiit.

^ ' th!n*thrc»DL^ numerical value is an estinated quantity because quality control criteria were not net or concentrations reported were less

R - Quality Control indicates that data are unusable (conpound nay or nay not be present! 
verification.

NA - Compound was not analyzed for.

Reaanplinq and reanalysis are necessary for



Table 14 summarizes data for all pond water samples. No comparison 
was made to any ground or surface water because these process waters 
should not be comparable. It should be noted that for certain ponds, 
many of the inorganic elements found elevated in the solid fractions 
were also found in the liquid fractions, (i.e., arsenic, cadmium, 
chromium, lead, potassium, selenium, thallium, vanadium, zinc, fluoride, 
silica, and chloride).

A total of seven water and six sediment samples were collected from 
one waste pond, three treatment ponds, one waste (gypsum slurry), one 
runoff ditch, and one waste pile from the Simplot facility. Table 15 
summarizes data for all sediment and waste pile samples plus the corres
ponding concentrations found in the background soil sample previously 
included in Table 12. The background soil sample taken was assumed to 
be representative of the soils throughout the area. The comparison of 
the background soils to waste was made solely to identify elements or 
levels of elements which may not be found in natural conditions in this 
area. Table 16 summarizes inorganic compounds detected at elevated 
levels.

Table 17 summarizes data for all pond, waste and runoff water sam
ples. No comparison was made to any ground or surface water because 
these process waters should not be comparable. It should be noted that, 
for certain ponds, many of the inorganic elements found elevated in the 
solid fractions were also found in the liquid fractions (i.e., cadmium,
chromium, copper, sodium, fluoride, silica, and chloride).

• •
6.2.3 Inorganics Ground Vater Data

A total of 24 wells (six production, 13 monitoring, and five dom
estic) and one spring were sampled to assess the extent of possible 
ground water contamination downgradient of the FMC and Simplot facil
ities. As detailed in Section 2.3, only six of the wells sampled are 
screened in unconfined formations, specifically FMC 11, FMC 12, PEI 1, 
PEI 2, PEI 6, and IPW. Realizing the limitations, data from three wells 
were used to determine elevated levels of contaminants in wells down- 
gradient of the various waste storage areas. FMC 10 was used as the 
background well for FMC monitoring wells (FMC 2-5, 7-9, 11, and 12).
IPV was used as the background well for all domestic and production 
wells (Lindley; Pilot House - shallow and deep; Frontier; Batiste 
Springs; FMCP 1, 3, and 4; and SWP 4-6). PEI 6 was used as the back
ground well for Simplot monitoring wells (PEI 1 and 2).

Table 18 summarizes the inorganic elements detected in the FMC and 
Simplot Monitoring wells. Table 19 summarizes the elevated inorganic 
elements detected in these wells. Elevated levels of arsenic, potas
sium, selenium, and silver were detected in several FMC monitoring 
wells. No elevated levels of any inorganic elements were detected in 
the Simplot monitoring wells.

Table 20 summarizes the inorganic elements detected in the domestic 
wells, FMC and Simplot production wells, and the Batiste Spring. Maxi
mum Contaminant Levels (MCL), National Secondary Drinking Vater Regula
tions, and a Guidance Level are included for health and aesthetic
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TABU 15

SUMMABX or IBOKOABIC. BUHIBTS DETKCTEO IB 
j.B. sihfijot masts pobd abd DiTca STDinsBT, MASTS nut ABD soil.

(mg/kgl

tn
*-•

Compounds

Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Selenium
Silver
Sodium
Vanadiurn
Zinc
Fluoride
Silica
Chloride

Gypsum Decant

1281J 
10.OU 
77.OJ 
n.OJ 

212700
56. OJ 
26.OU 

659.OJ 
5.7J 

160.OU 
5.0J 
0.2U 

3260U
25.0UJ 
28.OU 

3725J 
81.OJ 

190.OJ 
2890 
2180 

57.8

Qypium Stack 
10.6')

789.0 
5.9U 

62.OJ 
18.OU 

250353 
81.OJ 
6.0J 

328.OJ 
5.6J 

98.OU 
8.0J 
O.IU 

1920U
IS.OUJ 
16.OU 

1066J 
57.7 J 

131.OJ 
7260 
1010 

5.8

Gypsum Stack 
«2*»

965.OJ 
6.5U 

68.OJ 
19.5J 

253766 
31.OJ 
80.OU 

375.OJ 
6.8J 

10.OU 
S.OJ 
0.13U 

2120U
16.0UJ 
18.OU 

903 
39.OJ 

128.OJ 
5130 

350 
18.1

Gypsum Pond

8210
8.2U 

81.OJ 
20.OU 

190770 
30. OJ 
21.OU 

585.OJ 
5.7J 

131.OU 
8.0J 
0.16U 

10607J
5.2J 

23.OU 
1718J 

32.OJ 
75. OJ 

60520 
4710 

27.8

Bast
Ilou I

116.OU 
16.7U 
37.OJ 
80.OU 

8763J 
115.0 
43.OU 

787J
8.3UJ 

145.OJ 
6.7U 
2.0 

5430U 
64.2J 

476.OU 
2132J 

70. OJ 
92.OJ 

12250 
14390 

319

Runoff Ditch

6221
7.9

729.OJ 
38.IJ 

61111 
718.0 
113.OJ 

18230 
104.OJ 
3363J 
106J
2.9 

2590U
4.4J 

31.OJ 
1090J 

300.7J 
599.OJ 

4350 
269 
106

BKQ Soil

8737 
5.1U 

132.OJ 
1.2U 

35258 
18.OJ 
6.0J 

11702 
12.3J 

12787J, 
837.0 

O.IU 
3359J

2.5UJ 
18.2J 

175.OJ 
80.OJ 
95.OJ 

177 
235 

0.67

u - The material was analyzed for, but was not datactad. Tha associatad numarical valua is an astimatad saapla dataction limit.

^ thIn*thrcKDL** •" GUAntity bacauaa quality control critaria wara not mat or concantrations raportad were less
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nBLS -1C

SUMMAXT OF KUCVATED laOROAlXC ILBKERS DETKCTBD !■ 
J.m. SIHFLOX FORD ARD OITCH SKDIHEn MTO HASTE PILE 

(■9/k9l

Compounds Gypsum Dscant Gypsum Stack (0.«*| Gypsum Stack |2'l Gypsum Pond East Overflow Pond

Cadnliin
Chromium
Copper
Mercury
Selenium
Sodium
Fluoride
Silica
Chloride

n.oj

2890

57.8

7260 S130

14.1

60S20

27.1

2.0 
64.2J 

2132J 
12250 
14390 

319

Runoff Ditch

38.IJ 
718.0 
113.OJ 

2.9

4350

106

J - The associated numerical value is an estimated quantity because quality control criteria ware not met or concentrations reported were loss 
than the CRDL.

tn
fS)



TABLE 17

SUimABI OP IHOBOAHXC KLEMKRS OETECTEO IB 
J.B. SIHPLOT KASTI POHD, HAST!. ABD IDBOPP MATEK 

<■3/1»

Conpounds Gypsu. D.c.nt Gyp.u. Pond E..t Ov.rMow Pond Trn.t.ont Pond M Tr.at.ont Pond |2 Tro.fnt Pond 13 Runoft Ditch

CO

Aluninun
AntiBony
Arsenic
Bariun
Beryl1iua
Cadaiua
CaIciua
Chroaiua
Cobalt
Copper
Iron
Lead
Hagnasiua
Manganese
Nickel
PotassiuB
Seleniua
Silver
Sodium
Vanadium
Zinc
Fluoride
Silica
Total Phosphorous 
Chloride

91
0
0
1 
0 
1

16B6J
5
0
2 

iO
0

8S
I,
1.

no.
0.
0.

879.
14.
23.

5350
2975
1300

79.

.5

.12U

.58

.IIJ

.027J

.87

.19

.062U

.35

.7

.042

.2

.3 .

.6J
7
07 J 
066J 
5J 
2 
3

C.3
0.13
0.18J
0.076J
0.031
7.9

1212
9.1 
0.057

13.( 
20.2 
0.015J 

124.2
4.1 
3.C

229.1
0.87J
0.024

1283
24.8
51.6 

1240 
1125 
2680

80.7

21
0
0
0
0
0

324.
1.
0.
0.

127.
0.

32.
0.
0.

35.
0.
0.

92.
2.
4.

7800
5025

540
119

.4

.072

.15

.19J

.005

.23

.2

.6

.006U

.059

.6

.025J

.7

.24

.43
0
025U
003U
2
7
1

1.1
0.012U
0.05U
0.0S7J
0.0004U
0.015

149.9
0.64
0.006U
0.014J
1.4
0.013J

41.2
0.032
0.022J

15.4 
0.025U 
0.003J

439.1
0.096
0.47
5.1

98.0
15.5 

108

0
0
0
0
0
0

139
0
0
0
0
0

39
0
0

15
0
0.

1702
0.
0.
4.

91.
11.

106

.69

.012U

.050

.082J

.00040

.005

.4

.35

.0060

.009J

.61

.005J

.9

.023

.0160

.0

.0250

.005J

098
20
6
0
8

0
0
0
0
0
0

111
0
0
0
0
0

31
0.
0.

12.
0.
0.

1709
,0.
'o.
4.

69.
10.
90.

.058

.0120

.050

.084J

.00040

.007

.7

.51

.0060

.008J

.65

.0050

.1

.021

.0160

.1

.0250
007J

077
29
1
0
8
1

0.29
0.0120
O.OlU
0.079J
0.00040
0.004J

69.0 
0.58 
0.006O 
0.007J 
0.55 
0.017J

19.7
0.012J
0.0160
7.8
0.0050
0.008J

92.5
0.05
0.28
3.05

61.0 
4.3

65.1

o - The aat.rial was an.lyzed for, but w.a not detectad. Th. ...oei.t.d nu.arical v.lua i. an a.tl.atad aa.pl. d.fction li.it.

' ■ u::„“hrcHDL' *" -r concentration, r.port.d were less
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Conpounds

Aluainua
Arsanic
Baciua
Batylllua
Cadaiua
CalciuB
Chcoaiua
Cobalt
Coppar
Iron
Laad
Magnasiua
Hanganasa
Nlckal
PotassiuB
SalaniuB
Sllvar
SodluB
Tin
VanadluB
Zinc
Fluorida 
Silica 
Total Phos. 
Chlorlda

TABU IB

SOMIfABT or IBOSOABIC BUHBRS DKTXCnD »
HanxouM mixs

PMC Corpocation J.R. Sinplot

FHC 2

O.ISJ
0.037J
0.13J
0.0004U
0.003J

102.9
0.007J
0.015J
O.OIBJ
8.a
0.014J

66.0
2.7
0.016U

67.5
0.005U
0.003U

197.8
O.OlU
O.OOSJ
0.068
0.28

44.0
7.0

232

FMC 3

0.53
0.016J
0.048J
0.0004U
0.002U

97.3
0.014
0.032J
0.016J
2.8
O.OOSUJ

36.9
0.06
0.016U

13.2
0.021
0.003U

235.8
O.OlU
O.OllJ
0.021
0.42

50.0
4.4

164

FHC 4

0.71
O.OlU
0.14J
0.0004U
0.003J

117.3
0.02
0.006U
0.28

25.2 
O.OIJ

34.2 
0.20 
0.016U 
9.4
0.005U 
0.003U 

76.S 
O.OlU 
0.012J 
0.16 
0.67 

42.0 
0.36 

158

FHC 5

O.IOJ
0.057J
0.19J
0.004U
0.002J

75.4 
0.005J 
0.014J 
0.35

17.5 
O.OlU

41.0 
0.42 
0.016U

159.0
0.005U
0.003U

120.6
O.OllJ
O.OllJ
0.17
0.09

59.0 
8.1

217

FHC 7

0.07U 
0.069 
0.036J 
0.0004U 
0.024U 

378.0 
0.022U 
0.062U 
0.026U 

37.8 
0.005U 

124.3 
0.62 
0.16UJ 

29.2J 
0.005U 
0.04J 

382.2J 
O.IU 
0.042J 
0.062J 
0.34 

70.0 
9.6 

141

PMC 8

0.071J
0.20J
0.058J
0.0004U
O.OOIJ

264.1
O.OOIJ
0.008J
0.012J

24.1 
0.02J

96.2 
0.24 
0.016U

16.7
0.052J
0.003U

280.7
O.OIJ
0.015J
0.035
0.52

69.0
23.5

222

PNC 9

0.16
0.023J
0.16J
0.0004U
O.OOIJ

115.9 
0.008J 
O.OllJ 
0.051

20.6 
0.014J 

■ 50.5 
1.6
0.016U

121.9
o.oosu0.003U 

128.4 
O.OllJ 

. O.OllJ 
0.17 
O.OlU 

63.0 
3.2 

277

FHC 10 
(BKQ) PMC 11 FHC 12

PEI 6 
(BKO) PEI 1 PCI 2

13.1 0.088J O.OllJ 0.07U 0.037J 0.13J
O.OlU O.OlU 0.037J O.OlU O.OlU O.OlU
0.44J 0.067J O.OllJ 0.066J 0.14J 0.14J
0.0016J 0.0004U 0.0004U 0.004U 0.0004U 0.0004J
0.0035J 0.003U 0.002U 0.024U 0.002U 0.002U

160.8 43.7 148.7 57.8 87.0 85.7
0.13 0.013 0.003J 0.022U O.OOIJ 0.008J
0.009J 0.006U 0.006U 0.062U 0.006U 0.006U
0.17 0.03 O.OOIJ 0.026UJ 0.008J O.OIJ

39.7 37.1 22.1 0.079J 0.093J 0.26
O.IOJ 0.045J 0.009J 0.008J R R

46.2 17.1 52.4 14.3J 31.8 31.4
0.83 0.56 0.24 0.005J 0.003J O.OllJ
0.073 0.016U 0.026J 0.16U 0.016U 0.016U

10.6 3.7J 13.0 7.6J 6.8 6.4
0.005U 0.005U 0.007 0.005U 0.005U O.OOSU
0.003U 0.003U 0.003U 0.047J 0.003U 0.003U

45.8 40.2 107.9 13.4J 50.1 47.5
O.OlU 0.016J O.OllJ O.IU O.OlU O.OlU
0.022J 0.012J 0.007J 0.047J 0.004U 0.004U
0.12 0.012 0.008J 0.54 0.015J 0.013J
0.48 0.72 1.38 0.32 0.19 0.21

53.0 23.0 43.0 69.0 29.0 25.0
3.0 0.27 7.6 0.1 0.06 0.08

133 41.5 78.5 41.5 61.7 57.9

U - Tha Batarial was analyzad for, but was not dstsctad. tha aasoclatad nuaarlcal valua la an aatlnatad aanpla dataction Unit.
J - Tha aasoclatad nuaarlcal valua is an aatlnatad quantity bacausa quality control crltarla wara not not or concantratlons raportod wai

than tha CRDL. ... <R - Quality Control Indlcatas that data aca unusablo (conpound nay or nay not ba peasant). Rasanpllnq and caanalysls ara nocassacy foe



UBU 19

smoujiT or iuvatbd laoKiunc iLnmrs dbtictkd » 
me nontouM mixs 

loa/il

Elaaents rHC 2 rHC 3 rHC 5 rHC 7 rHC < me 9 me 12

Arsanic 0.037J — 0.0S7J 0.069 0.20J — 0.037J

Potassiua — — 159.0 — — 121.9 —
SalaniuB 0.021 ---- • 0.052J

Silver — '0.04J — — —

J - Th. .s.oci.t.d nu>«rlc>l v.lu* !• an ••tloatad quantity bacauaa quality control critoria wato not not or concantrationa raportad uara lass 
than tha CRDL.



TABLE 20

SDHNABT or IBOBOABIC KLBHEBTS DKTKCTBD IB 
DONXSTIC WILLS, PBODOCTIOB BILLS ABO BATISTE SFIIIQ

FMC Corporation J.R. Slnplot

Clanants
ID PWR 

(BK<3» Lindlay Pilot-Sh Fllot-Dp FMCP 1 PMCP 3 FMCP 4 SWP 4 SWP 5 SWP C
Batista

Frontlor Spring

m0>

Aluainun
Arsanlc
Barlua
Cadaiua
Ctlciua
ChroaluB
Cobalt
Copper
Iron
Lead
Hagnasiua
Manganese
Potassiua
SalaniuB
Silver
Sodiua
VanadiuB
Zinc
Fluoride 
Silica 
Total Phoa. 
Chloride

0.017J
0.015J
0.036J
0.002U

44.0 
0.003J
o.ooeu0.003U
0.029J
R

15.6 
0.0004U 
7.8
0.005U
0.003U

24.7 
O.OUJ 
0.089 
0.41

57.0 
0.05

40.7

0.007U
O.OlU
0.12J
0.002U

201.0
0.003J
0.006U
0.74J
0.13
0.023J

78.1
O.OOIJ

17.4
0.005U
0.003U

193.5
0.004U
0.061
0.44

46.0
0.07

441

0.008J
0.054J
0.25
0.002U,

88.1
0.002J
0.02J
0.008J
0.27
R

50.4 
0.98

138.2
0.005U
0.003U

151.1
O.OIJ
0.047
0.02

59.0
11.5 

258

0.007U
O.OlU
0.072J
0.002U

51.1
0.002U
0.006U
0.003U
0.072J
B

15.9
O.OOIJ
4.9
0.025U
0.003U

29.3
0.004U
0.004J
0.84

36.0
0.01

33.6

0.007U
O.OlU
0.12J
0.016

78.2
0.002U
0.024J
0.003U
0.055J
0.008J

250.2
0.15
8.4
0.005U
0.004J

52.1
O.OOIJ
0.15
0.37

47.0
0.62

194

0.007U
0.012U
0.077J
0.002U

51.5
0.002J
0.006U
0.003U
0.038J
O.OOSUJ

15.0 
O.OOIJ 
5.6
o.oosu0.003U

30.4
0.005J
0.003J
0.81

42.0 
0.06

36.1

0.007U
O.OlU
0.093J
0.002U

121.8
0.004J
0.006U
O.OOIJ
0.077J
O.OOSUJ

.35.8
0.014J
9.5
0.005U
0.003J

97.5
0.008J
0.005J
0.58

47.0
0.22

206

0.007U
O.OIJ
0.066J
0.002U

64.5
0.002U
0.006U
0.003U
0.085J
0.005UJ

17.8 
0.0004J 
5.8
0.005U
0.003U

45.9 
0.007J 
O.OOIJ 
0.91

41.0 
0.37

38.1

0.007U
O.OlU
0.069J
0.002U

53.8
0.003J
0.006U
0.003U
0.067J
O.OOSUJ

16.0
0.0004J
5.3
0.005U
0.003U

40.1
0.006J
0.006J
0.96

36.0
0.08

35.5

0.007U
0.023J
0.031J
0.002U

159.2
0.004J
0.006U
0.003U
0.09J
0.005UJ

42.9 
0.0004J

11.1
0.005U
0.005J

99.9 
O.OIJJ 
0.003J 
0.68

49.0
1.5

64.8

0.007U
O.OlU
O.IOJ
0.002U

67.5
0.002J
0.006U
0.006J
0.062J
R

23.4 
O.OOIJ 
5.7
O.OOSU
0.003U

38.4 
0.004U 
O.OISJ 
0.51

29.0
0.04

44.9

0.02J
0.038J
0.038J
0.002U

84.8
0.002U
0.006U
0.003U
0.021J
R

30.0 
0.012J

12.0 
0.008 
0.003U

60.4
0.008J
0.007J
0.48

40.0
2.6

65.2

EPA Drinking
Hater
Standard

MSE
0.05*
1.0*
0.01*

NSE
0.05*

NSE
NSE

0.3**
0.05*

NSE
0.05*

NSE
0.01*
0.05*

20.0***
NSE

5.0**
4.0*12.0**)

NSE
NSC
250.0**

The natarial was analysed Cor, but was not detected. The associated nunarical value is an eatinated sanpla detection linit.
The associated nunarical valne is an eatinated quantity because quality control criteria were not net or concentrations reported ware lass

Raaanpling and raanalysis are necessary for

U - 
J -

than the CRDL.
R - Quality Control indicates that data are unusable (conpound nay or nay not be present).

variCication.
NSC - No Standard exists.
* - National Prinary Drinking Water Ragulatlona, Haslnun Contaninant Level (40 CFR, Part 141).
*• - National Secondary Drinking Hater Regulations (40 CFR, Part 143). These regulations are sat Cor taste, color, odor, and other aesthetic 

considerations which are not health related.
*** - Guidance Laval Cor parsons with a genetic predisposition to hypertension, hypartonsivs patients, pregnant wonan, and others on sodiun 

restrictive diets.



TABU 21

SUMKABT or BLKVATEO IBOKOABIC BUMKBTS DETECTED IB 
DOMESTIC NELLS, PKODUCTIOB NELU, AHD BATISTE SPBIBO

FHC Corporation J.B. Slnplot

Elenants

Cadmium 

Cobalt 

Copper 

Magnesium 

Manganese 

Cn Potassium 

Total Phos 

Chloride

ID PWB
(BKQ) Lindloy Pilot-Sh Pllot-Dp fMCP 1 FNCP 3 PHCP 4 SHF 4 SHP S SWP 6 fcontioc S«ing‘

. 0.02J -----

O.OIS

0.024J

0.74J

0.91

134.2

11.9

250.2

O.IS 0.014J 0.012J

0.62 1.5 2.6



comparisons. Table 21 summarizes the elevated inorganic compounds 
detected in these wells and spring. Elevated levels of cadmium, cobalt, 
copper, magnesium, manganese, potassium, total phosphorous, and chloride 
were detected in several wells and the spring.

Table 22 summarizes the inorganic elements detected in the water 
and rinsate blanks collected during the sampling effort. The elements 
and levels detected in these blanks do not affect the data and conclu
sions presented in this report.

7.0 CONCLUSIONS

It is apparent from the analytical data that both the unconfined 
and confined aquifers are contaminated with toxic metals. The EM survey 
identified a potential contaminant plume in the unconfined aquifer. 
Possible sources of ground water contamination are the FMC unlined waste 
ponds (i.e., IE, 4E, 8S, slag pond, calciner pond, rainwater lagoon and 
cooling pond). The unlined ponds most likely to be releasing a majority 
of contaminants to the ground water are the slag pond, calciner pond, 
cooling pond and rainwater lagoon, which contain water for most of the 
year. The previous unlined slurry ponds (IE, 4E and 9S) are no longer 
in use and do not contain water except during periods of precipitation. 
Since no elevated levels of inorganic elements were detected in the 
Simplot downgradient monitoring wells, the apparent ground water contam
ination does not appear to be caused by Simplot waste management prac
tices. The number of wells screened in the unconfined aquifer are not 
sufficient to determine the magnitude or extent of the apparent contami
nation. One of the four downgradient wells screened in the unconfined 
aquifer indicated elevated levels of arsenic. The EM survey appears to 
delineate a contaminant plume extending northeast from the FMC facility. 
The elevated level of aursenic combined with the EM survey results are 
indicative of metals contamination in the unconfined aquifer.

The majority of the monitoring wells, domestic, and production 
wells are screened below the confining clay layer (Figures 4 and 6).
The analytical data from these wells indicate the release of certain 
elements to the confined aquifer as summarized in Table 21.

A number of different factors appear to indicate that the ground 
water contamination in both aquifers is concentrated in the northeast 
area of the FMC facility. The elevated levels of arsenic and other 
metals in FMC monitoring wells 2, 5, 7, 8, and 12 delineate an area of 
contamination in the northeastern vicinity of the FMC site. The EM sur
vey results indicated a potential plume extending northeast from the FMC 
facility, and the unlined FMC waste ponds containing water are clustered 
in the northeastern section of the FMC site.

The contamination in and apparently emanating from the FMC unlined 
waste ponds present a number of potential health hazards. Table 23 sum
marizes the EPA Drinking Water Standards being exceeded. The shallow 
Pilot House well is not utilized for drinking purposes at this time.



TABLE 22
SUMMARY OF INORGANIC ELEMENTS DETECTED IN 

QA/QC SAMPLES (ug/1)

Elements

Aluminum
Barium
Beryllitim
Calcium
Copper
Iron
Magnesium
Manganese
Potassium
Silver
Sodium
Zinc
Tin
Vanadium
Fluoride
Silica
Total Phosphorous 
Chloride

Water 
Blank #1

18.0 
2.0J 
0.6J 

• 651J
2.6UJ 

63.OJ 
79. OJ 
l.OJ 

326U 
2.8U 

405J 
8.0J 

lOU 
4.2U 
0.02U 

1,000M 
13.0 

•210

Water 
Blank #2

27. OJ 
2.0J 
0.9J 

160J 
6.0J 

31. OJ 
69. OJ 
2.0J 

354J 
4.4J 

496J 
7.0J 

13. OJ 
4.9J 
0.02U 

1,OOOM 
2.0U 

lOOU

Water 
Blank #3

70U 
16U 
4.0U 

338J 
26U 

185J 
160U 

4.0U 
1^566J 

50.0 
163J 

17U 
lOU 
43. OJ 
0.02U 

1,OOOM . 
•4.Q 

lOOU

Bailer
Rinsate

99. OJ 
6.0 
4.0U 

245J 
26U 
45U 

160U 
4.0U 

3,260U 
44. OJ 

349J 
17U 

lOOU 
42U 
0.02U 

1,OOOM 
4.0 

lOOU

^ analyzed for, but was not detected. The associated
numerical value is an estimated sample quantitation limit.

J - The Msociated numerical value is an estimated quantity because
tS SSi? "" «"«»tratlons reported

M - Mass spectral criteria for positive identification were not met. 
However, in the opinion of the laboratory, the identification is 
correct based on the analysts' professional judgement.



TABLE 23

samfABx or hjctatkd ibokoabic blkmxbts 
BZCBBOXM BPA DMIHKIM MAm STABDABOS 

<■9/1»

FHC Cocperatlon J.B. Slaplot

El«n*nts

Arsanic 

Cadaiuu 

Hanganosa 

Sodiuu 

Q Chloride

Lindlay Pllot-Sh Pllot-Dp PMCP 1 PMCP 3 FMCP I BMP 4 SNP S SWP «
Batlata

Frontlar Spring

0.054J

193.5

m

0.94

151.1

254

29.3

O.OIC ----

0.15 ----

52.1 10.4 97.5 45.9 40.1 99.9 34.4 60.4

EPA Drinking
Water
Standard

0.05*

0.01*

0.05**

20.0***

250.0**

J - The asaociatad nunarlcal value la an aatinatad quantity bacauae quality control crltaria ware not net or concantrationa reported ware less 
than the CROL.

* - National Prlnary Drinking Watar Regulations, Maainun Contaainant Laval |40 CFR, Part 141). These regulations ara health based banchnarks.
** - National Secondary Drinking Hater Regulations (40 CFR, Part 143). These regulations are sat Cor taste; color, odor, and other aesthetic 

considerations which ara not health related.
*** - Guidance Laval Cor parsons with a genetic predisposition to hypertension, hypertensive patients, pregnant uonen, and others on sodiun 

restrictive diets.



Another potential health hazard exists from the dry contaminated
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